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DETAILED ACTION 

Claim Objections 

Claim 12 is objected to because of the following informalities: In line 2 the 
examiner believes "is" should be replaced with - in-- to fix a typographical error. 
Appropriate correction is required. 

Claim 14 is objected to because of the following informalities: In line 4 the 
examiner believes "300 B 1000 W" should be replaced with - between 300 to 1000 W- 
to fix a typographical error. Appropriate correction is required. 

Claim 18 is objected to because of the following informalities: In line 2 the 
examiner believes "is" should be replaced with - in- to fix a typographical error. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 12, 16-20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Mandelman et al. (U.S. Patent No. 6,455,886). 

In re claim 12, Mandelman et al. ('886) discloses the method of forming a 
memory device, said method comprising: 

patterning a trench in a substrate (see column 4, lines 49-56 and Figure 3); 
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filling a lower portion of said trench with a capacitor conductor (108); 
forming a doped trench top oxide (1 12) in said trench above said capacitor 
conductor; and 

heating said structure to form a conductive buried strap in said substrate 
adjacent said trench top oxide (see column 6, lines 5-20). 

In re claim 16, Mandelman et al. ('886) discloses the method further comprising 
depositing an undoped trench top oxide layer (116) in said trench above said doped 
trench top oxide. 

In re claim 17, Mandelman et al. ('886) discloses further comprising depositing a 
gate conductor (120) in said trench above said undoped trench top oxide layer, wherein 
said undoped trench top oxide layer insulates said gate conductor from said capacitor 
conductor. 

In re claim 18, Mandelman et al. ('886) discloses a method of forming a memory 
device said method comprising: 

patterning a trench in a substrate (see column 4, lines 49-56 and Figure 3); 

filling a lower portion of said trench with a capacitor conductor (108); and 

forming a trench top oxide (1 12, 1 1 6) in said trench above said capacitor 
conductor, wherein said forming of s said trench top oxide includes depositing a doped 
trench top oxide layer above said capacitor conductor, and forming an undoped trench 
top oxide layer above said doped trench top oxide layer. 
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In re claim 19, Mandelman et al. ('886) discloses the method further comprising 
depositing a conductive node strap (110) in said trench adjacent said capacitor 
conductor. 

In re claim 20, Mandelman et al. ('886) disclose the method further comprising 
heating said structure to form a conductive buried strap in said substrate adjacent said 
trench top oxide (see column 5, lines 60 through column 6, lines 21). 

Claims 12, 16-20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Mandelman et al. (U.S. Patent No. 6,555,862). 

In re claim 12, Mandelman et al. ('862) discloses the method of forming a 
memory device, said method comprising: 

patterning a trench in a substrate (102); 

filling a lower portion of said trench with a capacitor conductor (110); 
forming a doped trench top oxide (120) in said trench above said capacitor 
conductor; and 

heating said structure to form a conductive buried strap in said substrate 
adjacent said trench top oxide (see column 5, lines 9-26). 

In re claim 16, Mandelman et al. ('862) discloses the method further comprising 
depositing an undoped trench top oxide layer (122) in said trench above said doped 
trench top oxide. 

In re claim 17, Mandelman et al. ('862) discloses further comprising depositing a 
gate conductor (142) in said trench above said undoped trench top oxide layer, wherein 
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said undoped trench top oxide layer insulates said gate conductor from said capacitor 
conductor. 

In re claim 18, Mandelman et al. ('862) discloses a method of forming a memory 
device said method comprising: 

patterning a trench in a substrate (102); 

filling a lower portion of said trench with a capacitor conductor (110); and 
forming a trench top oxide (120, 122) in said trench above said capacitor 

conductor, wherein said forming of s said trench top oxide includes depositing a doped 

trench top oxide layer above said capacitor conductor, and forming an undoped trench 

top oxide layer above said doped trench top oxide layer. 

In re claim 19, Mandelman et al. ('862) discloses the method further comprising 

depositing a conductive node strap (1 12) in said trench adjacent said capacitor 

conductor. 

In re claim 20, Mandelman et al. ('862) disclose the method further comprising 
heating said structure to form a conductive buried strap in said substrate adjacent said 
trench top oxide (see column 5, lines 9-26). 

Claim 12 is rejected under 35 U.S.C. 102(b) as being anticipated by Chang et al. 
(U.S. Patent No. 6,696,717). 

In re claim 12, Chang et al. discloses the method of forming a memory device, 
said method comprising: 

patterning a trench in a substrate (see column 2, lines 35-55); 
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filling a lower portion of said trench with a capacitor conductor (104); 

forming a doped trench top oxide (ASG, see column 2 line 64 through column 3 
line 3) in said trench above said capacitor conductor; and 

heating said structure to form a conductive buried strap in said substrate 
adjacent said trench top oxide (see column 2 line 64 through column 3 line 3). 

Claims 18-19 and 21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Divakaruni et al. (U.S. Patent No. 6,420,750). 

In re claim 18, Divakaruni et al discloses a method of forming a memory device 
said method comprising: 

patterning a trench in a substrate (24); 

filling a lower portion of said trench with a capacitor conductor (20); and 
forming a trench top oxide (40, 60, see column 3, line 50 through column 4 line 
20) in said trench above said capacitor conductor, wherein said forming of s said trench 
top oxide includes depositing a doped trench top oxide layer above said capacitor 
conductor, and forming an undoped trench top oxide layer above said doped trench top 
oxide layer. 

In re claim 19, Divakaruni et al. discloses the method further comprising 
depositing a conductive node strap (100) in said trench adjacent said capacitor- 
conductor. 
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In re claim 21, Divakaruni et al. discloses the method wherein said process of 
depositing said doped trench top oxide comprises a high density plasma-chemical vapor 
deposition (HDP-CVD) process (see column 3, line 55 through column 4, line 10). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter soug ht to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 13-15 and 21 -22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mandelman et al. (U.S. Patent No. 6,455,886) in view of M'Saad 
(U.S. Patent No. 6,013,584). 

Mandelman ('886) et al. discloses the method as claimed and rejected above, but 
does not disclose the method wherein said process of depositing said doped trench top 
oxide comprises a high density plasma-chemical vapor deposition (HDP-CVD) process, 
wherein said process of depositing said doped trench top oxide comprises the following 
parameters: depositing rate of silane reactant gas flow 10-75 seem, approximate bias 
plasma power between 300-1000 W, and a phosphine gas delivery at gas flows below 5 
seem and wherein during said process of depositing said doped trench top oxide layer, 
a percentage by weight of dopants in aid duped trench top oxide layer is less than 1%. 

M'Saad discloses the method wherein said process of depositing said doped 
trench top oxide comprises a high density plasma-chemical vapor deposition (HDP- 
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CVD) process, wherein said process of depositing said doped trench top oxide 
comprises the following parameters: depositing rate of silane reactant gas flow 10-75 
seem, approximate bias plasma power between 300-1 000W (see column 11, lines 8- 
28), and a phosphine gas delivery at gas flows below 5 seem (see column 10, lines 15- 
60). The examiner notes as M'Saad discloses the flow rate of phosphine to be 10% of 
the flowrate of the silane, which may be 30- 50 seem, means that phosphine is 
disclosed to have a flow rate less than 5 seem. 

M'Saad also discloses the method of forming the PSG film with less than 1 % by 
weight of dopant (see column 1 1 , lines 40-45). The examiner notes that Applicants 
teach that by forming the doped layer with the above parameters of the rate of silane 
reactant gas flow 10-75 seem, approximate bias plasma power between 300-1 000W, 
and a phosphine gas delivery at gas flows below 5 seem forms a film with a dopant 
concentration less than 1%. Therefore, the examiner asserts that the method of 
M'Saad during said process of depositing said doped trench top oxide layer, a 
percentage by weight of dopants in said doped trench top oxide layer will be less than 
1%. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the doped oxide layer of Mandelman et al. ('886) by the 
method of M'Saad because as M'Saad teaches the method allows for a dielectric layer 
with low moisture content and good gap fill capability (see abstract, M'Saad) 
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Claims 13-15 and 21 -22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mandelman et al. (U.S. Patent No. 6,555,862) in view of M'Saad 
(U.S. Patent No. 6,013,584). 

Mandelman ('862) et al. discloses the method as claimed and rejected above, but 
does not disclose the method wherein said process of depositing said doped trench top 
oxide comprises a high density plasma-chemical vapor deposition (HDP-CVD) process, 
wherein said process of depositing said doped trench top oxide comprises the following 
parameters: depositing rate of silane reactant gas flow 10-75 seem, approximate bias 
plasma power between 300-1000 W, and a phosphine gas delivery at gas flows below 5 
seem and wherein during said process of depositing said doped trench top oxide layer, 
a percentage by weight of dopants in aid duped trench top oxide layer is less than 1 %. 

M'Saad discloses the method wherein said process of depositing said doped 
trench top oxide comprises a high density plasma-chemical vapor deposition (HDP- 
CVD) process, wherein said process of depositing said doped trench top oxide 
comprises the following parameters: depositing rate of silane reactant gas flow 10-75 
seem, approximate bias plasma power between 300-1 000W (see column 11, lines 8- 
28), and a phosphine gas delivery at gas flows below 5 seem (see column 10, lines 15- 
60). The examiner notes as M'Saad discloses the flow rate of phosphine to be 10% of 
the flowrate of the silane, which may be 30- 50 seem, means that phosphine is 
disclosed to have a flow rate less than 5 seem. 

M'Saad also discloses the method of forming the PSG film with less than 1% by 
weight of dopant (see column 1 1 , lines 40-45). The examiner notes that Applicants 
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teach that by forming the doped layer with the above parameters of the rate of silane 
reactant gas flow 10-75 seem, approximate bias plasma power between 300-1 000W, 
and a phosphine gas delivery at gas flows below 5 seem forms a film with a dopant 
concentration less than 1%. Therefore, the examiner asserts that the method of 
M'Saad during said process of depositing said doped trench top oxide layer, a 
percentage by weight of dopants in said doped trench top oxide layer will be less than 
1%. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the doped oxide layer of Mandelman et al. ('862) by the 
method of M'Saad because as M'Saad teaches the method allows for a dielectric layer 
with low moisture content and good gap fill capability (see abstract, M'Saad) 

Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chang et al. (U.S. Patent No. 6,696,717) in view of M'Saad (U.S. Patent No. 
6,013,584). 

Chang et al. discloses the method as claimed and rejected above, but does not 
disclose the method wherein said process of depositing said doped trench top oxide 
comprises a high density plasma-chemical vapor deposition (HDP-CVD) process, 
wherein said process of depositing said doped trench top oxide comprises the following 
parameters: depositing rate of silane reactant gas flow 10-75 seem, approximate bias 
plasma power between 300-1000 W, and a phosphine gas delivery at gas flows below 5 
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seem and wherein during said process of depositing said doped trench top oxide layer, 
a percentage by weight of dopants in aid duped trench top oxide layer is less than 1 %. 

M'Saad discloses the method wherein said process of depositing said doped 
trench top oxide comprises a high density plasma-chemical vapor deposition (HDP- 
CVD) process, wherein said process of depositing said doped trench top oxide 
comprises the following parameters: depositing rate of silane reactant gas flow 10-75 
seem, approximate bias plasma power between 300-1 000W (see column 11, lines 8- 
28), and a phosphine gas delivery at gas flows below 5 seem (see column 10, lines 15- 
60). The examiner notes as M'Saad discloses the flow rate of phosphine to be 10% of 
the flowrate of the silane, which may be 30- 50 seem, means that phosphine is 
disclosed to have a flow rate less than 5 seem. 

M'Saad also discloses the method of forming the PSG film with less than 1% by 
weight of dopant (see column 1 1 , lines 40-45). The examiner notes that Applicants 
teach that by forming the doped layer with the above parameters of the rate of silane 
reactant gas flow 10-75 seem, approximate bias plasma power between 300-1 000W, 
and a phosphine gas delivery at gas flows below 5 seem forms a film with a dopant 
concentration less than 1%. Therefore, the examiner asserts that the method of 
M'Saad during said process of depositing said doped trench top oxide layer, a 
percentage by weight of dopants in said doped trench top oxide layer will be less than 
1%. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the doped oxide layer of Chang et al. by the method of 
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M'Saad because as M'Saad teaches the method allows for a dielectric layer with low 
moisture content and good gap fill capability (see abstract, M'Saad) 

Claim 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Divakaruni et al. (U.S. Patent No. 6,420,750) in view of M'Saad (U.S. Patent No. 
6,013,584). 

Divakaruni et al. discloses the method as claimed and rejected above, but does 
not disclose the method wherein during said process of depositing said doped trench 
top oxide layer, a percentage by weight of dopants in aid duped trench top oxide layer is 
less than 1 %. 

M'Saad discloses the method of forming the PSG film with less than 1 % by 
weight of dopant (see column 1 1 , lines 40-45). The examiner notes that Applicants 
teach that by forming the doped layer with the above parameters of the rate of silane 
reactant gas flow 10-75 seem, approximate bias plasma power between 300-1 000W, 
and a phosphine gas delivery at gas flows below 5 seem forms a film with a dopant 
concentration less than 1 %. Therefore, the examiner asserts that the method of 
M'Saad during said process of depositing said doped trench top oxide layer, a 
percentage by weight of dopants in said doped trench top oxide layer will be less than 
1%. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the doped oxide layer of Chang et al. by the method of 
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M'Saad because as M'Saad teaches the method allows for a dielectric layer with low 
moisture content and good gap fill capability (see abstract, M'Saad) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Kennedy whose telephone number is (571 ) 
272-1672. The examiner can normally be reached on Mon.-Fri. 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling can be reached on (571) 272-1679. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). r\ —A -yi, if / 
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Patent Examiner 
Art Unit 2812 
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